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CALGARY,  17  April The  Energy  Resources  Conservation  Board  today 

predicted  that  by  the  year  2010,  synthetic  crude  oil  rather  than 
conventional  light  crude  oil  will  represent  two- thirds  of  the  province’s 
total  productive  oil  capacity. 

The  province’s  substantial  bitumen  resources  are  expected  to  offset 
the  decline  in  conventional  productive  capacity  so  that  a return  to 
present  levels  of  crude  oil  and  equivalent  supply  of  some  220  thousand 
cubic  metres  per  day  is  projected  in  the  1990s. 

The  Energy  Resources  Conservation  Board  made  these  predictions  in 
ERCB  Report  85-A:  Alberta  Oil  Supply  1985-2010.  The  report  provides 
an  oil  supply  forecast  from  all  sources  for  the  years  1985  to  2010, 
and  is  based  upon  the  Board’s  regular  reserves  and  production  analysis 
functions  supplemented  by  discussions  with  industry. 

Recently,  Alberta  oil  supply  has  been  increasing  somewhat  due  to 
substantial  infill  drilling  in  both  light  and  heavy  oil  reservoirs, 
removal  of  production  controls  on  a large  majority  of  older  pools  and 
more  liberal  allowables  for  new  pools,  plus  a record  number  of  oil 
development  wells  drilled  during  1983  and  1984.  While  several 
discoveries  have  been  made,  no  new  major  oil  pools  were  found  and, 
consequently,  light  oil  supply  is  expected  to  continue  its  historical 
long-term  decline  pattern. 


More . . .More . . .More . . . 
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This  new  forecast  updates  the  forecast  made  by  the  Board  in  1983  and 
takes  into  account  recent  data  including  changing  performance  of 
Alberta's  existing  conventional  oil  pools,  the  effects  of  changes  in 
prices  and  royalty-related  incentives,  and  the  relaxation  of  production 
allowable  controls. 

The  report  also  updates  the  Board1 s pentanes  plus  forecast  to  reflect 
a more  optimistic  marketable  gas  production  profile  based  on  expected 
changes  in  gas  prices  and  regulatory  policies  governing  the  export  of 
gas  from  Canada. 

For  more  information  you  are  invited  to  contact  the  Manager,  Economics 
Department,  Frank  Mink,  at  297-2397. 
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ABSTRACT 


ERCB  Report  85-A  is  a forecast  of  Alberta's  oil  supply  for  the  period 
1985-2010  from  all  sources:  conventional  light  (includes  medium)  and 
heavy,  pentanes  plus,  and  bitumen.  It  updates  ERCB  Report  83-E  as 
published  in  December  1983.  An  update  was  warranted  at  this  time 
because  of  the  changing  performance  of  existing  pools,  the  effects  of 
pricing  and  royalty-related  incentives,  and  relaxation  of  production 
allowable  controls.  Examples  of  policy  changes  introduced  in  the  past 
few  years  that  have  increased  productivity  above  that  forecast  in 
ERCB  Report  83-E  include  the  following: 

o The  extension  of  NORP  to  infill  development  wells  and  changes  to 
the  definition  and  royalty  regime  applied  to  exploratory  wells. 

o NORP  pricing  and  royalty  relief  applied  to  miscible  flood 
schemes. 

o Changes  in  gas  prices  and  regulatory  policies  governing  the 

removal  of  gas  from  Alberta,  such  as  domestic  incentive  payments 
and  pricing  and  modification  of  the  NEB's  export  pricing  policy. 

o Royalty  and  tax  structures  applied  to  oil  sands  projects. 

As  in  the  previous  report,  the  current  forecast  is  derived  from  an 
analysis  of  information  assembled  by  Board  staff  through  its  regular 
reserves  and  production  analysis  functions  supplemented  by  discussions 
with  industry.  The  results  assume  that  pool  productive  capacity  is 
not  restricted  by  market  prorationing  or  pipeline  constraints,  and  the 
oil  industry  is  able  to  function  under  a relatively  stable  and 
economically  viable  resource  policy  environment. 
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1 INTRODUCTION 


Oil  industry  activity  in  Alberta  is  currently  regaining  some  of  the 
momentum  lost  as  a result  of  the  world  recessionary  environment  and 
the  introduction  of  the  National  Energy  Program  (NEP).  The  decline 
in  overall  activity  appears  to  have  bottomed  out  in  1983  as  the  past 
year  saw  an  increase  in  total  drilling  after  a 3-year  decline  due  to  a 
sizeable  increase  in  exploratory  and  development  oil  wells,  and  the 
reactivation  of  oil-related  projects.  The  new  federal  government  has 
raised  expectations  of  a more  attractive  fiscal  regime  and  the 
phasing-out  of  many  items  included  in  the  original  NEP.  Indeed,  the 
government  has  suggested  that  the  health  of  the  energy  sector  will  be 
instrumental  in  stimulating  economic  growth  and  job  creation,  and 
leading  the  country  out  of  the  economic  recession. 

The  current  economic  climate  is  improving,  and  in  general,  the  oil 
industry  is  cautiously  optimistic  that  current  negotiations  between  the 
provincial  and  federal  governments  will  result  in  a more  favorable 
fiscal  regime  and  increased  cash  flows.  Nevertheless,  uncertainty 
remains  due  to  unresolved  questions  of  price  setting  and  revenue 
sharing,  the  present  softening  and  instability  in  world  oil  prices,  and 
the  potential  effects  of  deregulation. 

The  forecast  of  oil  supply  as  outlined  in  this  report  is  premised  on  the 
supposition  that  negotiations  between  the  provincial  and  federal 
governments  will  generally  benefit  the  oil  industry  so  that  the  optimism 
and  activity  level  characterizing  the  latter  half  of  1984  would  be 
sustained.  For  example,  deregulation  as  one  policy  recommendation  is 
viewed  positively  by  many  in  the  industry.  Moreover,  recent  changes 
to  the  fiscal  regime  for  conventional  supply  such  as  the  extension  of 
new  oil  reference  price  (NORP)  to  infill  development  wells  and  the 
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expanded  definition  of  exploratory  wells  with  provisions  for 
royalty-free  holidays  have  encouraged  historically  high  levels  of 
drilling  for  oil.  The  combined  effects  of  relatively  high  levels  of  new 
oil  discoveries  and  additions  to  existing  pools  plus  the  propensity  of 
infill  drilling  in  enhanced  oil  recovery  projects  will  mitigate  to  some 
extent  the  previously  forecast  rate  of  decline  in  conventional  oil 
supplies.  Likewise,  royalty  relief  and  relatively  inexpensive  gas 
supplies  are  assumed  to  continue  to  enhance  the  economics  of  tertiary 
miscible  flood  schemes,  and  special  front-end  royalty  formulas  and  tax 
structures  for  commercial  in  situ  oil  sands  projects  are  expected  to 
foster  rapid  expansion  of  bitumen  production. 

World  oil  prices  are  assumed  to  remain  relatively  stable.  Any  price 
reductions  in  the  near  term  are  anticipated  to  be  short-lived  and  not 
severe  enough  to  affect  drilling  activity  or  delay  current  projects.  If 
there  were  marked  price  declines,  government  steps  would  be  expected 
to  ensure  sustained  domestic  supply  and  generally  stabilize 
profitability  for  the  domestic  oil  industry.  Apart  from  short-term 
effects,  oil  prices  are  forecast  to  increase  at  the  rate  of  inflation  in 
the  latter  part  of  the  1980s  and  experience  modest  real  price  increases 
in  the  1990s. 

Throughout  the  25-year  forecast  period,  conventional  oil  supply  is 
generally  higher  than  that  shown  in  ERCB  Report  83-E.  The  main 
contributors  to  the  increase  include  substantial  infill  drilling  in  both 
light  and  heavy  oil  reservoirs,  a nominal  increase  in  the  Board's 
estimates  of  ultimate  potential,  and  a change  in  the  reserve  growth 
profile  of  the  discoveries/additions  category  of  light  crude  oil.  All  of 
these  effects  reflect  the  relatively  favorable  economics  of  accelerated 
development  in  a mature  geological  petroleum  basin  rather  than  major 
new  discoveries.  The  net  result  is  a sustained  decline  in  conventional 
oil  supplies  over  the  forecast  period. 

Production  of  bitumen  from  oil  sands  in  situ  projects  is  not  expected  to 
be  constrained  by  markets.  Diluent  (condensate)  supply  could  be  a 
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2 ALBERTA  ULTIMATE  OIL  POTENTIAL 


The  Board  continues  to  base  its  long-term  forecast  of  ultimate  oil 
potential  on  a pricing  and  fiscal  regime  that  will  encourage  the 
development  of  new  technology  and  extend  exploration  to  acquire 
additional  reserves.  In  general,  the  Board's  view  of  the  ultimate 
potential  is  similar  to  its  previous  forecasts  except  for  bitumen. 

Minor  adjustments  have  been  made  to  reflect  conventional  discoveries 
and  additions  over  the  intervening  period.  The  results  are 
summarized  in  Table  2-1.  The  following  outlines  specific 
considerations  made  in  each  of  the  crude  oil  and  equivalent  categories. 
The  Board  believes  the  principles  discussed  in  ERCB  Report  81-B  and 
updated  in  ERCB  Report  83-E  are  still  applicable  to  its  forecast  of  the 
ultimate  potential  for  crude  oil  sources  in  Alberta. 

2.1  Light*  and  Heavy  Crude  Oil 

Upon  reviewing  the  reserves  added  from  light  discoveries/  additions 
since  its  last  forecast  and  projecting  potential  discoveries  in  the 
geological  basin,  the  Board  has  decided  to  increase  its  previous 
estimate  of  ultimate  potential  from  future  light  discoveries/additions 
and  revise  its  reserves  growth  profile  of  light  discoveries/additions. 

Table  2-1  updates  Table  2-1  in  ERCB  Report  83-E,  using  estimated 
year-end  1984  reserves  and  production  data  and  the  aforementioned 
revision  to  the  light  discovery/additions  component  of  ultimate 
potential. 


* The  term  light  crude  oil  replaces  the  previous  term  light-medium 
crude  oil.  Light  crude  oil  includes  all  conventional  oil  lighter  than 
25°  API  (904  kg/m3). 


5 


The  ultimate  potential  of  2429  million  cubic  metres  (m3)  for  light  crude 
oil  and  221  million  m3  for  heavy  crude  oil  indicates  that  the  total 
conventional  crude  oil  ultimate  reserves  estimate  (2650  million  m3)  is 
approaching  the  upper  limit  of  the  Board's  previous  view  that  the 
ultimate  potential  lies  somewhere  between  2400  and  2700  million  m3. 

The  Board,  however,  holds  the  view  that  the  remaining  potential 
reserves  will  be  more  difficult  and  expensive  to  acquire  than  those  to 
date  and  therefore,  concludes  that  its  estimated  range  of  ultimate 
potential  is  still  valid. 

2.2  Pentanes  Plus 

The  ultimate  potential  of  pentanes  plus  is  closely  related  to  the 
anticipated  ultimate  potential  for  natural  gas  and  it  is  calculated  as  a 
combination  of  established  reserves  and  the  Board's  forecast  of  liquids 
recovery  from  new  discoveries  of  gas.  As  shown  in  column  3 of  Table 
2-1,  the  Board's  most  recent  review  confirms  that  the  ultimate  potential 
of  pentanes  plus  is  some  320  million  m3,  of  which  about  80  per  cent  has 
been  established  to  date.  The  Board  expects  the  rate  of  future 
additions,  some  63  million  m3,  will  follow  the  gradually  declining  trend 
of  new  gas  discoveries.  The  Board  also  believes  that  the  liquids 
content  of  new  gas  discoveries  will  be  somewhat  less  than  the 
prevailing  average  for  the  province  and  it  is  unlikely  that  many  more 
large,  high  liquid  gas  pools  amenable  to  gas  cycling  for  recovery  of 
pentanes  plus  will  be  discovered. 

2.3  Crude  Bitumen 

The  Board's  estimate  of  ultimate  bitumen  in  place  in  the  Cretaceous 
sands  is  now  estimated  to  be  about  275  billion  m3  with  an  additional  125 
billion  m3  credited  to  carbonate  deposits,  for  a total  of  400  billion  m3. 
This  consists  of  about  27  billion  m3  in  deposits  that  are  within  the  area 
amenable  to  surface  mining,  and  the  remainder  in  deeper  sand  and 
carbonate  deposits  that  require  the  use  of  either  in  situ  extraction 
using  wells,  or  underground  mining  techniques. 
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The  1984  year-end  ultimate  potential  of  bitumen  is  shown  in  columns  4 
and  5 of  Table  2-1.  The  total  ultimate  potential  of  bitumen  from  both 
surface  mining  and  in  situ  recovery  methods  is  estimated  to  be  some  46 
billion  m3,  7 billion  m3  from  mining  and  39  billion  m3  from  in  situ 
production. 

The  Board  notes  that  the  delineation  of  reserves  and  exploration  of  the 
oil  sands  are  subject  to  a much  greater  degree  of  uncertainty  than  is 
normally  considered  in  conventional  reserve  evaluations.  Accordingly, 
it  may  be  prudent  to  place  higher  confidence  in  the  surface  mineable 
reserves  until  commercial  in  situ  projects  are  developed  and  have 
demonstrated  they  can  recover  bitumen  within  the  terms  of  the  present 
estimate. 

In  the  past,  the  Board  applied  a product  yield  fraction  to  the  ultimate 
potential  for  bitumen  to  estimate  the  ultimate  potential  for  synthetic 
crude  oil.  The  inference  that  virtually  all  bitumen  production  would  be 
upgraded  was  consistent  with  the  early  intentions  of  oil  sands 
developers  to  construct  upgrading  facilities  coincident  with  the 
installation  of  bitumen  recovery  facilities,  and  with  the  view  that 
significant  markets  would  not  likely  develop  for  non-upgraded 
bitumen.  But  experience  now  points  to  a significant  restructuring  of 
North  American  crude  oil  markets  and  indeed  it  is  now  apparent  that 
large  volumes  of  non-upgraded  bitumen  can  be  successfully  marketed. 
Also,  the  Board  has  become  increasingly  aware  of  the  potential  use  of 
heavy  conventional  oil  as  upgrader  feedstock.  These  developments 
were  not  readily  conveyed  within  the  reserve  framework  used  in  ERCB 
Report  83-E.  Therefore,  commencing  with  this  publication, 
recoverable  volumes  of  bitumen  or  heavy  oil  that  may  ultimately  be 
used  as  upgrader  feedstock  will  no  longer  be  forecast  as  synthetic 
crude  oil  equivalent,  but  rather  as  the  volume  of  raw  feedstock  that 
would  be  measured  at  the  plant  inlet.  This  revised  format  is  reflected 
in  Table  2-1.  The  Board  will  continue  to  provide  forecasts  of 
synthetic  crude  oil  production  consistent  with  existing  capacity  and 
present  its  views  on  the  most  likely  upgrader  investment  profile.  This 
forecast  is  described  in  section  3.4. 
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TABLE  2-1  SIM.'IARY  OF  THE  ULTIMATE  POTENTIAL  OF  CRUDE  OIL  AND  EQUIVALENT 
- ALL  SOURCES3 
(millions  of  cubic  metres) 


1 

2 

3 

4 5 

6 

Lightb 

Heavy 

Pentanes 

Plus 

Bitumen0 
Mining  In 

Situ 

Total 

Initial 

Established 

1 944 

115 

257 

5 300 

60 

7 686 

Cumulative 
Product  ion 

1 344 

75 

147 

97 

7 

1 670 

Remaining 

Established 

600 

40 

110 

5 203 

53 

6 006 

Discoveries/ 

Additions 

230 

31 

63 

- 

- 

324 

Tertiary 

255 

75 

- 

- 

- 

330 

Future  Potential 

- 

- 

- 

1 700  38 

940 

40  640 

Ultimate 

Potent ial 

2 429 

221 

320 

7 000  39 

000d 

48  970 

Total  Remaining 
Potential 

1 085 

146 

173 

6 903  38 

993 

47  300 

a Estimate  as 

at  31  December  1984. 

b Light  crude 
(904  kg/in^). 

oil  includes 

all  conventional  oil 

lighter  than 

25°  API 

c Columns  show 

r raw  bitumen, 

not  SCO  as 

shown  in 

ERCB  Report  83-E. 

d Assumes  33  000  million  m^ 
carbonates. 

from  cretaceous  sands  and  6000  million 

m^  from 
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3 PRODUCTIVE  CAPACITY  (SUPPLY) 


This  section  summarizes  the  expected  annual  productive  capacity  or 
supply  of  crude  oil  and  equivalent  from  all  sources  over  the  forecast 
period. 

Given  the  reserves  of  oil  outlined  in  section  2,  the  Board  reviewed  and 
calculated  the  rate  at  which  these  reserves  are  expected  to  be  added 
to  established  reserves  over  a 25-year  forecast  period.  The  forecast 
of  productive  capacity  from  remaining  established  reserves  used  the 
most  current  reserves  data  available  and  cumulative  production 
statistics  to  year-end  1983. 

A summary  of  the  Board's  estimates  of  growth  in  Alberta's  reserves  of 
conventional  oil  is  shown  in  Table  3-1.  The  Board  assumed  the 
majority  of  the  remaining  potential  for  new  reserves  would  be  added 
over  the  forecast  period.  The  productivity  from  established  reserves 
and  supply  from  new  discoveries/ additions  as  well  as  tertiary 
operations  were  used  to  arrive  at  the  Board's  estimate  of  productive 
capacity  over  the  forecast  period  (Table  3-2). 

As  in  the  past,  the  Board  used  a group  of  normalized  productivity 
profiles  for  forecasting  conventional  crude  oil  supplies.  Typical 
profiles  are  reproduced  as  Figure  3-1.  A more  detailed  review  of  their 
development  is  contained  in  ERCB  Report  81-B.  For  the  purposes  of 
this  report,  the  Board  has  altered  the  normalized  profile  for  the 
light  discoveries/additions  category  to  reflect  recent  evidence  in  the 
field . 
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3.1  Light  Crude  Oil  Supply 

3.1.1  Productive  Capacity  From  Established  Reserves 

This  portion  of  the  forecast  has  been  revised  upwards  to  reflect  the 
continuing  good  performance  of  several  existing  pools  and  the  effect  of 
numerous  pricing  and  royalty-related  incentives  and  relaxed  policies 
on  allowable  controls  for  new  reserves.  The  actual  light  mid-1984 
productivity  was  some  9000  m3/d  higher  (5  per  cent)  than  predicted  in 
ERCB  Report  83-E. 

The  main  factors  contributing  to  the  increase  in  productivity  include 
the  following: 

(a)  Infill  Drilling,  mainly  associated  with  new  miscible  flood  schemes 
and  conversion  of  existing  waterflood  schemes  to  miscible  floods, 
has  contributed  some  3000  to  4000  m3/d  of  productivity  with  the 
majority  coming  from  the  Nipisi  Gilwood  A Pool  (some  2800  m3/d). 
The  majority  of  the  wells  were  drilled  as  a result  of  the  combined 
incentive  of  NORP  pricing  and  royalty  relief  for  production  from 
miscible  flood  schemes  under  section  4.2  of  the  Petroleum  Royalty 
Regulations.  Bellshill  Lake  is  also  notable  for  the  large  number 
of  natural  depletion  wells  added  with  an  incremental  productivity 
in  excess  of  500  m3/d. 

(b)  The  shift  from  specified  allowable  limit  to  good  production 
practice  (GPP)  by  operator  choice  for  some  500  light-medium 
pools  as  of  mid-1983  allowed  productivity  of  some  1000+  m3/d  to 
be  accessed. 

(c)  The  extension  of  NORP  to  wells  shut-in  for  3 or  more  years 
began  in  early  1983  and  some  700  wells  qualified  under  the 
program.  Assuming  an  average  well  rate  of  3 m3/d  this 
amendment  to  the  agreement  between  the  federal  and  provincial 
governments  is  estimated  to  contribute  some  2000  m3/d  in 
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productivity.  However,  these  "stripper"  wells  are  expected  to 
decline  rapidly  in  productivity  and  a reasonable  estimate  of 
sustainable  productivity  from  this  well  category  may  be  1000  to 
1500  m3/d. 

(d)  Reserves  additions  during  1984  were  notably  greater  than 

predicted  in  ERCB  Report  83-E  as  a result  of  the  record  number 
of  development  wells  drilled  in  1983  and  1984.  No  major  new  pools 
were  found.  The  reserves  additions  were  mainly  from  a large 
number  of  small  pools  plus  extensions  to  existing  pools 
throughout  the  province. 

The  new  reserves  normalized  productivity  profile  per  million  m3 
of  recoverable  reserves  was  reassessed  in  light  of  recent 
discoveries/additions.  The  peak  value  was  increased  from  170  to 
230  m3/d  per  million  m3  recoverable  reserves. 

Applying  the  revised  peak  values  and  using  the  general  shape  of 
the  normalized  profile  curves  presented  in  ERCB  Report  81-B,  the 
most  current  estimated  reserves  additions  for  1984  yields  an 
additional  3000  m3/d  of  productivity  relative  to  that  predicted  in 
ERCB  Report  83-E. 

Other  factors  affected  productivity  such  as  the  increase  in  the  basic 
well  rate  from  5 m3/d  to  8+  m3/d.  However,  their  impacts  were  not 
readily  quantifiable. 

A major  uncertainty  in  the  forecast  continues  to  be  the  performance  of 
five  major  D-3  pools  (Acheson,  Bonnie  Glen,  Fenn-Big  Valley, 

Westerose,  and  Wizard  Lake)  which  are  forecast  to  start  declining  in 
the  1985-1986  period.  These  pools  contribute  some  30  000  m3/d  of 
productivity  to  the  provincial  total.  To  the  extent  that  they  decline 
earlier  or  later  than  predicted,  these  pools  could  have  a noteworthy 
impact  on  the  accuracy  of  the  forecast. 
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The  forecast  of  productive  capacity  from  remaining  established  reserves 
by  individual  pipeline  system  is  outlined  in  Appendix  A. 

3.1.2  Productive  Capacity  From  Discoveries/Additions 

As  previously  discussed  in  Section  2.1,  the  ultimate  potential  from 
future  light  discoveries/additions  has  been  revised  upwards  from  that 
shown  in  ERCB  Report  83-E.  With  the  expectation  that  drilling 
activity  for  oil  will  remain  at  current  levels  over  the  next  3 years,  the 
reserves  acquisition  profile  has  been  revised  to  reflect  a higher  rate  of 
reserves  additions  in  the  first  4 years  of  the  forecast.  The  profile 
also  now  assumes  that  the  majority  of  the  ultimate  potential  will  be 
acquired  by  2010.  The  revised  normalized  productivity  profile,  using 
a peak  capacity  of  230  m^/d  per  million  m^  of  recoverable  reserves, 
was  applied  to  the  forecast  reserves  additions  to  obtain  the  predicted 
productivity  from  discoveries/additions. 

3.1.3  Productive  Capacity  From  Tertiary  Additions 

The  forecast  of  reserves  additions  from  tertiary  schemes  has  been 
revised  downwards  over  the  period  1985-1988.  This  change  from  ERCB 
Report  83-E  reflects  the  staging  of  a number  of  major  new  miscible  flood 
schemes  and  thus  the  spreading  of  the  expected  increase  in 
productivity  over  a number  of  years.  The  effect  of  earlier 
productivity  of  certain  miscible  flooded  pools  due  to  advanced  infill 
drilling  has  been  accounted  for  by  adjusting  the  remaining  established 
reserve  productivity  profiles  of  the  applied-for,  and  approved  but  not 
fully  operational,  miscible  flood  schemes. 

3.2  Heavy  Crude  Oil  Supply 

3.2.1  Productive  Capacity  From  Established  Reserves 

The  conventional  heavy  crude  oil  productivity  forecast  in  ERCB  Report 
83-E  was  some  4000  m^/d  below  the  actual  productivity  at  mid-year 
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1984.  A review  of  the  heavy  crude  oil  pools  indicated  that  a large 
number  are  performing  better  than  predicted  and  thus,  reserves  were 
adjusted  accordingly.  The  NORP  price  incentive  and  an  improved 
heavy  crude  oil  market  encouraged  the  drilling  of  a large  number  of 
infill  and  development  wells.  Due  to  the  nature  of  the  fluid  in  heavy 
oil  reservoirs,  these  wells  generally  add  recoverable  reserves  with  the 
result  that  there  has  been  an  attendant  positive  adjustment  in  heavy 
crude  oil  productivity. 

The  heavy  crude  oil  productivity  profile  for  the  period  1985-1988 
recognizes  a continued  high  level  of  infill  and  development  drilling  in 
conventional  heavy  crude  oil  reservoirs.  The  proposed  Lloydminster 
heavy  oil  upgrader  would  require  a large  number  of  additional  wells 
initially  and  during  its  operating  life  in  order  to  sustain  required 
feedstock  supplies. 

The  Lindbergh  area,  previously  considered  as  part  of  the  conventional 
heavy  crude  oil  forecast,  is  now  accounted  for  under  crude  bitumen 
production. 

3.2.2  Productive  Capacity  From  Discoveries/Additions 

The  forecast  reserves  additions  and  normalized  productivity  profile 
were  unchanged  from  ERCB  Report  83-E. 

3.2.3  Productive  Capacity  From  Tertiary  Additions 

No  change  was  made  to  the  forecast  from  that  predicted  in  ERCB 
Report  83-E.  The  limited  available  experimental  scheme  performance 
data  does  not  suggest  a major  shift  from  the  previous  forecast.  A 
conservative  approach  continues  to  be  taken  in  determining  reserves 
additions  from  tertiary  operations,  particularly  when  the  long-term 
forecast  remains  very  speculative  at  this  time. 
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3.3  Pentanes  Plus  Supply 

The  Board's  marketable  gas  production  forecast  was  updated  from 
ERCB  Report  83-E  and  reflects  a more  optimistic  outlook  of  long-term 
markets  for  Alberta  gas  based  on  expected  changes  in  gas  prices  and 
regulatory  policies  governing  removal  of  gas  from  Alberta  and  export 
of  gas  from  Canada.  The  Gas  Energy  Management  Model  (GEMM) 
results  were  used  to  evaluate  gas  co-product  production. 

3.3.1  Future  Gas  Production 

The  Board's  forecast  of  marketable  gas  production  is  shown  in  column  1 
of  Table  3-3  and  is  more  optimistic  than  in  ERCB  Report  83-E. 

Canadian  markets  for  Alberta  gas  are  higher  as  a result  of  market 
development  incentive  payments  and  gas  market  incentive  pricing. 
Moreover,  domestic  economic  growth  is  higher  than  previously 
forecast.  The  overall  impact  of  these  factors,  however,  will  be 
partially  offset  by  energy  conservation  efforts. 

Recent  changes  in  the  National  Energy  Board's  export  pricing  policy 
have  increased  gas  exports.  Further  modifications  should  enhance 
future  gas  export  volumes,  but  the  realization  of  the  more  optimistic 
forecast  will  depend  upon  how  successfully  Canadian  producers 
compete  with  their  U.S.  counterparts,  the  magnitude  of  surplus  gas 
capacity  in  the  U.S.,  and  the  prices  of  alternative  fuels. 

3.3.2  Pentanes  Plus  Supply 

The  Board's  forecast  of  pentanes  plus  supply  from  established 
reserves  is  shown  in  column  2 of  Table  3-3.  The  Board's  studies  show 
that  the  pentanes  plus  to  gas  ratio  for  such  reserves  will  decline  quite 
rapidly  from  some  89  m^  per  million  ii)3  in  1982  to  some  55  m3  per  million 
m^  by  1995.  This  reduction  is  generally  a result  of  declining 
production  from  the  large  cycling  pools  which  have  historically 
produced  much  of  Alberta's  pentanes  plus.  After  1997,  the  ratio  is 
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expected  to  increase  gradually  to  some  65  per  million  m^  by  the  end 
of  the  forecast  period  as  gas  production  from  shallow,  dry  pools 
declines  and  deferred  reserves,  many  of  which  have  high  liquid 
contents,  are  brought  on  stream. 

The  pentanes  plus  to  gas  ratio  for  reserves  discoveries/additions  is 
estimated  to  be  some  65  m^  per  million  m^.  By  applying  this  ratio  to 
the  forecast  of  gas  production  from  reserve  discoveries/additions  as 
generated  by  the  GEMM  model,  the  Board  derived  the  supply  forecast 
of  pentanes  plus  shown  in  column  3 of  Table  3-3. 

The  total  pentanes  plus  supply  forecast  shown  in  column  4 of  Table  3-3 
indicates  that  pentanes  plus  production  will  increase  to  18  700  m^/d  in 
1989  and  then  decline  throughout  the  remainder  of  the  forecast  period. 
The  supply  of  segregated  pentanes  plus  is  estimated  to  be  some  500  to 
1500  m^/d  less  than  production  volumes  shown  in  the  near  term  as  a 
result  of  requirements  for  enhanced  oil  recovery.  Moreover,  some  of 
the  injected  pentanes  plus  would  be  recovered  at  a later  date. 

The  marketable  gas  production  and  pentanes  plus  supply  profile  for 
the  period  1980-2010  as  well  as  the  forecast  pentanes  plus  to  gas  ratio 
is  shown  in  Figure  3-4. 

3.4  Crude  Bitumen  Production  and  Synthetic  Crude  Oil  Supply 

Compared  to  the  previous  forecast,  synthetic  crude  oil  supply  from 
mining  projects  is  accelerated  to  reflect  current  expectations  of  the 
industry.  As  outlined  in  Table  3-4,  additional  supply  is  assumed 
during  the  period  1989-2000  and  reflects  earlier  expansion  of  existing 
facilities  as  well  as  earlier  on-stream  dates  for  additional  oil  sands 
plants. 

The  optimism  for  bitumen  production  from  in  situ  operations  remains. 
The  acceleration  of  production  to  the  year  2000  is  based  on  recent 
developments  exemplified  by  Esso's  accelerated  phasing  of  its  Cold 
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Lake  project  and  inclusion  of  the  Lindbergh  area  under  the  bitumen 
category. 

The  yield  of  synthetic  crude  oil  (containing  butanes  and  heavier  liquid 
product)  from  bitumen  will  vary  with  the  upgrading  technology  used 
by  companies  operating  on  oil  sands  leases.  The  Board  estimates  that, 
with  the  upgrading  technology  expected,  an  average  yield  factor  of 
0.85  by  volume  will  be  achieved. 

All  new  upgraders  (those  associated  with  mining  projects  as  well  as 
in  situ  operations  at  Cold  Lake  and  Peace  River)  are  forecast  to  have  a 
4-year  phase-in  period  to  reach  design  capacity,  starting  with 
production  at  50  per  cent  of  design  capacity.  Previously,  a 3-year 
phase-in  period  was  adopted.  Other  changes  to  the  upgraders  and, 
therefore,  the  synthetic  crude  oil  forecast,  include  delaying  a Peace 
River  upgrader  from  1993  to  1995,  and  delaying  a Cold  Lake  upgrader 
from  1990  to  1991  to  reflect  critical  path  time  constraints.  The 
acceleration  of  selected  mining  and  in  situ  projects  results  essentially 
in  a 2-year  advancement  of  the  forecast  published  in  ERCB  Report 
83-E. 


It  is  important  to  note  that  the  long-term  optimism  for  bitumen 
production  and  synthetic  crude  oil  supply  is  contingent  on 
development  of  suitable  fiscal  regimes  that  would  provide  a satisfactory 
economic  basis  for  the  construction  and  operation  of  upgrading 
facilities.  The  development  of  new  upgrading  technology  options 
including  smaller,  less  complex  field  upgrading  might  then  occur  and 
lead  to  lower  cost,  graduated  construction  phasing.  In  addition  to  the 
foregoing,  the  rate  of  development  shown  in  Table  3-4  assumes  that 
the  most  likely  replacement  for  declining  domestic  light  oil  productivity 
will  be  SCO  produced  from  Western  Canadian  heavy  crude  oil  and 
bitumen.  In  the  event  these  do  not  materialize,  bitumen  production 
would  likely  plateau  at  levels  shown  for  the  1990-1995  period. 
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3.5  Total  Crude  Oil  and  Equivalent  Supply 

The  forecast  of  total  crude  oil  and  equivalent  supply  for  the  period 
1985-2010  is  outlined  by  product  in  Table  3-5.  Total  supply  declines 
marginally  until  the  early  1990s  when  synthetic  crude  oil  supply 
increases  more  than  offset  the  decline  in  light  crude  oil  supplies. 
Thereafter,  the  total  supply  of  crude  oil  and  equivalent  holds  relatively 
constant  at  some  220  thousand  m^/d  as  increases  in  synthetic  crude  oil 
supply  are  matched  by  comparable  decreases  in  conventional  oil  and 
pentanes  plus  supplies. 

Total  productive  capacity  of  crude  oil  and  equivalent  is  shown 
graphically  in  Figure  3-5. 
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TABLE  3-1  URUvTH  IN  RESERVES  OF  LIGHT  AND  HEAVY  CRUDE  OIL 

1985-2010 

(millions  of  cubic  metres  per  year) 

1 2 3 

Year  Light3  Heavy 

4 

Discover ies/Addit ions  Tertiary  Discoveries/Additions 

Tertiary 

1985 

30 

20 

2 

1 

1986 

28 

20 

2 

1 

1987 

25 

20 

2 

2 

1988 

20 

20 

2 

2 

1989 

15 

17 

2 

2 

1990 

10 

15 

1 

2 

1991 

9 

13 

1 

2 

1992 

8 

11 

1 

3 

1993 

7 

10 

1 

3 

1994 

6 

9 

1 

3 

1995 

5 

8 

1 

3 

1996 

5 

8 

1 

3 

1997 

5 

8 

1 

3 

1998 

5 

7 

1 

3 

1999 

5 

7 

1 

3 

2000 

4 

6 

1 

3 

2001 

4 

6 

1 

3 

2002 

4 

5 

1 

3 

2003 

4 

5 

1 

3 

2004 

4 

5 

1 

3 

2005 

4 

5 

1 

3 

2006 

4 

5 

1 

3 

2007 

4 

4 

1 

3 

2008 

4 

4 

1 

3 

2009 

3 

4 

* 

3 

2010 

3 

3 

* 

3 

* Less  than  500 

225 

x 103  m3. 

245 

30 

69 

a Light  crude  oil  includes  all 
(904  kg/m3) 

conventional  oil 

1 ighter 

than  25°  API 

18 


TABLE  3-2  FORECAST  OF  LIGHT  AND  HEAVY  CRUDE  OIL  SUPPLY 
1985-2010 

(thousands  of  cubic  metres  per  day) 


12  3 4 

5 6 7 

8 

9 10 

Year  Light3 

Heavy 

Est.  Dis./  Tert.  Total 

Est.  Dis./  Tert. 

Exp. 

Total  TOTAL 

Res.  Add. 

Res.  Add. 

1985 

142 

7 

1 

150 

16 

1 

* 

1 

19 

169 

1986 

125 

12 

2 

139 

14 

1 

1 

1 

18 

157 

1987 

110 

17 

4 

131 

13 

2 

1 

1 

17 

148 

1988 

96 

22 

6 

124 

11 

2 

2 

1 

17 

141 

1989 

85 

25 

8 

118 

10 

3 

2 

1 

16 

134 

1990 

75 

26 

10 

111 

9 

3 

3 

1 

16 

127 

1991 

67 

26 

12 

105 

8 

3 

3 

1 

15 

120 

1992 

60 

26 

14 

100 

7 

3 

4 

1 

15 

115 

1993 

54 

26 

15 

95 

6 

3 

4 

1 

14 

109 

1994 

48 

25 

15 

88 

6 

3 

5 

1 

15 

103 

1995 

44 

24 

16 

84 

5 

3 

6 

1 

15 

99 

1996 

39 

23 

16 

78 

5 

3 

6 

1 

15 

93 

1997 

36 

22 

17 

75 

4 

3 

6 

1 

14 

89 

1998 

33 

21 

17 

71 

3 

3 

7 

1 

14 

85 

1999 

30 

20 

17 

67 

3 

3 

7 

1 

14 

81 

2000 

27 

20 

17 

64 

3 

3 

7 

1 

14 

78 

2001 

25 

19 

17 

61 

2 

3 

7 

1 

13 

74 

2002 

23 

18 

17 

58 

2 

3 

7 

1 

13 

71 

2003 

20 

17 

17 

54 

2 

3 

8 

1 

14 

68 

2004 

19 

17 

17 

53 

1 

3 

8 

1 

13 

66 

2005 

18 

16 

17 

51 

1 

3 

8 

1 

13 

64 

2006 

16 

16 

17 

49 

1 

3 

8 

1 

13 

62 

2007 

15 

15 

17 

47 

1 

3 

8 

1 

13 

60 

2008 

14 

15 

16 

45 

1 

3 

7 

1 

12 

57 

2009 

13 

14 

16 

43 

* 

2 

6 

1 

9 

52 

2010 

12 

14 

15 

41 

* 

2 

5 

1 

8 

49 

* Less  than  500  m3/d. 

a Light  i 

crude  oil 

includes  all 

conventional 

oil  ' 

L ighter 

than  25° 

API 

(904  kg/m3). 
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TABLE  3-3  FORECAST  OF  MARKETABLE  GAS  PRODUCTION  AND 
PENTANES  PLUS  SUPPLY 
1985-2010 

(Pentanes  Plus:  Thousands  of  cubic  metres  per  day) 
(Gas:  Millions  of  cubic  metres  per  day  @ 37.4  MJ/m3) 


1 

2 

3 

4 

Pentanes  Plus 

Year 

Gas 

Established 

Reserves 

Discoveries/ 

Additions 

Total 

1985 

208 

16.8 

0.0 

16.8 

1986 

216 

16.8 

0.1 

16.9 

1987 

229 

17.0 

0.2 

17.2 

1988 

250 

17.8 

0.2 

18.0 

1989 

272 

18.5 

0.2 

18.7 

1990 

280 

18.2 

0.3 

18.5 

1991 

282 

17.1 

0.7 

17.8 

1992 

285 

16.0 

1.1 

17.1 

1993 

287 

15.0 

1.6 

16.6 

1994 

283 

13.7 

2.1 

15.8 

1995 

272 

12.6 

2.4 

15.0 

1996 

259 

11.6 

2.6 

14.2 

1997 

240 

10.5 

2.7 

13.2 

1998 

222 

9.7 

2.7 

12.4 

1999 

204 

8.7 

2.9 

11.6 

2000 

201 

8.0 

3.6 

11.6 

2001 

194 

6.9 

4.4 

11.3 

2002 

184 

6.2 

4.9 

11.1 

2003 

1^7 

5.4 

5.4 

10.8 

2004 

164 

4.8 

5.4 

10.2 

2005 

154 

4.1 

5.6 

9.7 

2006 

144 

3.8 

5.4 

9.2 

2007 

130 

3.3 

5.2 

8.5 

2008 

122 

2.9 

5.0 

7.9 

2009 

113 

2.5 

5.0 

7.5 

2010 

105 

2.1 

5.0 

7.1 
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TABLE  3-4  FORECAST  OF  CRUDE  BITUMEN  PRQDUCTICN  AND 
SYNIHETIC  CRUDE  OIL  SUPPLY 
1985-2010 

(thousands  of  cubic  metres  per  day) 


1 

2 3 4 

5 

Year 

Gross 

Synthetic  Crude  Oil 

Non-upgraded 

Bitumen 

Mining  In  Situ  Total 

Bitumen 

1985 

42.7 

27.0 

- 

27.0 

9.3 

1986 

48.6 

28.0 

- 

28.0 

13.9 

1987 

54.6 

28.0 

- 

28.0 

19.9 

1988 

62.1 

31.0 

- 

31.0 

23.9 

1989 

69.4 

32.7 

- 

32.7 

29.2 

1990 

75.6 

33.6 

- 

33.6 

34.4 

1991 

87.6 

37.6 

9.0 

46.6 

31.7 

1992 

97.8 

43.8 

11.0 

54.8 

31.7 

1993 

108.1 

47.5 

14.0 

61.5 

34.5 

1994 

113.6 

49.2 

17.0 

66.2 

34.0 

1995 

121.0 

50.0 

21.3 

71.3 

35.4 

1996 

123.3 

50.0 

23.0 

73.0 

35.7 

1997 

130.1 

54.3 

24.7 

79.0 

35.5 

1998 

134.0 

56.0 

25.5 

81.5 

36.4 

1999 

139.9 

57.7 

25.5 

83.2 

40.3 

2000 

146.9 

62.8 

34.5 

97.3 

31.3 

2001 

152.1 

64.5 

36.5 

101.0 

31.5 

2002 

159.1 

70.5 

39.5 

110.0 

28.5 

2003 

162.1 

73.0 

42.5 

115.5 

24.5 

2004 

167.3 

74.7 

42.5 

117.2 

27.7 

2005 

173.3 

79.8 

46.8 

126.6 

22.7 

2006 

175.3 

81.5 

48.5 

130.0 

20.7 

2007 

180.5 

83.2 

50.2 

133.4 

21.9 

2008 

181.5 

84.0 

51.0 

135.0 

20.9 

2009 

181.5 

84.0 

51.0 

135.0 

20.9 

2010 

186.5 

88.3 

51.0 

139.3 

20.9 
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TABLE  3-5  FORECAST  OF  TOTAL  CRUDE  OIL  AND  EQUIVALENT  SUPPLY 
- ALL  PRODUCTS 

(thousands  of  cubic  metres  per  day) 


Year 

1 

Lighta 

2 

Heavy 

3 

Pentanes 

Plus 

4 

Synthetic 

5 

Non- upgraded 
Bitumen 

6 

Total 

1985 

150 

19 

17 

27 

9 

222 

1986 

139 

18 

17 

28 

14 

216 

1987 

131 

17 

17 

28 

20 

213 

1988 

124 

17 

18 

31 

24 

214 

1989 

118 

16 

19 

33 

29 

215 

1990 

111 

16 

19 

34 

34 

214 

1991 

105 

15 

18 

47 

32 

217 

1992 

100 

15 

17 

55 

32 

219 

1993 

95 

14 

17 

62 

35 

223 

1994 

88 

15 

16 

66 

34 

219 

1995 

84 

15 

15 

71 

35 

220 

1996 

78 

15 

14 

73 

36 

216 

1997 

75 

14 

13 

79 

36 

217 

1998 

71 

14 

12 

82 

36 

215 

1999 

67 

14 

12 

83 

40 

216 

2000 

64 

14 

12 

97 

31 

218 

2001 

61 

13 

11 

101 

32 

218 

2002 

58 

13 

11 

110 

29 

221 

2003 

54 

14 

11 

116 

25 

220 

2004 

53 

13 

10 

117 

28 

221 

2005 

51 

13 

10 

127 

23 

224 

2006 

49 

13 

9 

130 

21 

222 

2007 

47 

13 

9 

133 

22 

224 

2008 

45 

12 

8 

135 

21 

221 

2009 

43 

9 

8 

135 

21 

216 

2010 

41 

8 

7 

139 

21 

216 

a Light  crude  oil  includes  all  conventional  oil  lighter  than  25° 
API  (904  kg/m3) 
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m^/d  per  million 


LIGHT-MEDIUM  NORMALIZED  PRODUCTIVITY  PROFILE  - DISCOVERIES /ADDITIONS 


LIGHT-MEDIUM  NORMALIZED  PRODUCTIVITY  PROFILE  - TERTIARY 


HEAVY  NORMALIZED  PRODUCTIVITY  PROFILE  - DISCOVERIES /ADDITIONS 


HEAVY  NORMALIZED  PRODUCTIVITY  PROFILE  - TERTIARY 


FIGURE  3-1  NORMALIZED  PRODUCTIVITY  PROFILES 
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FIGURE  3-2  GROWTH  OF  CONVENTIONAL  CRUDE  OIL  RESERVES  1985-2010 


Productive  Capacity  (thousands  of  cubic  metres  per  doy) 


FIGURE  3-3  TOTAL  SUPPLY  OF  CONVENTIONAL  CRUDE  OIL  1985-2010 
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FIGURE  3-5  TOTAL  PRODUCTIVE  CAPACITY  OF  ALBERTA'S  CRUDE  OIL  AND  EQUIVALENT 
All  products  1983  -2010 


PROVINCIAL  SUMMARY 

FORECAST  OF  PIPELINE  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983 


Total  Light  & Medium  152  203  142  085  124  903  109  613  96  347  85  085  75  297  43  670  26  970  17  582  12  172 


PROVINCIAL  SUMMARY 

FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983 


SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 

FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 

ALBERTA  OIL  SANDS  PIPELINE  - REDWATER  (LIGHT- AND-MEDIUM  CRUDE  OIL) 
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SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 
BOW  RIVER  PIPELINE  (LIGHT- AND- MEDIUM  CRUDE  OIL) 
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TABLE  3 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 
CREMONA  PIPELINE  ( LIGHT- AND-MEDIUM  CRUDE  OIL) 
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TABLE  4 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 
FEDERATED  PIPELINES  LTD.  ( LIGHT- AND-MEDIUM  CRUDE  OIL) 
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TABLE  5 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 

FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 

GIBSON  PETROLEUM  COMPANY  LIMITED  ( LIGHT- AND-MEDIUM  CRUDE  OIL) 


SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 

FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 

GULF  ALBERTA  PIPELINE  CO.  LTD.  ( LIGHT- AND-MEDIUM  CRUDE  OIL) 


Hussar  Glauconitic  A 3 270  621  280  245  207  174  147  124  104 


TABLE  6 (Cont'd) 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 

FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 

GULF  ALBERTA  PIPELINE  CO.  LTD.  ( LIGHT- AND-MEDIUM  CRUDE  OIL) 


ERCB  RESERVE 


TABLE  7 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 

FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 

IMPERIAL  PIPELINE  CO.  (ELLERSLIE)  (LIGHT- AND- MEDIUM  CRUDE  OIL) 
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SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 

FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 

IMPERIAL  PIPELINE  CO.  (EXCELSIOR)  (LIGHT- AND-MEDIUM  CRUDE  OIL) 
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TABLE  9 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 
IMPERIAL  PIPELINE  CO.  (LEDUC)  (LIGHT- AND-MEDIUM  CRUDE  OIL) 
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TABLE  10 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 

FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 

MURPHY  OIL  COMPANY  LTD.  - MILK  RIVER  ( LIGHT- AND-MEDIUM  CRUDE  OIL) 


TABLE  11 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 
NORCEN  ENERGY  RESOURCES  LTD.  ( LIGHT- AND-MEDIUM  CRUDE  OIL) 
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TABLE  12 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 
PEACE  PIPELINE  LTD.  (LIGHT-AND- MEDIUM  CRUDE  OIL) 
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Nipisi  Gilwood  A-40%  20  280  7 230  2 800  2 800  2 377  1 984  1 656  1 383  1 154  468  190 


TABLE  12  (Cont’d) 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 
PEACE  PIPELINE  LTD.  ( LIGHT- AND-MEDIUM  CRUDE  OIL) 


Valhalla  Field  Other  353  332 


TABLE  12  (Cont’d) 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 
PEACE  PIPELINE  LTD.  (LIGHT- AND-MEDIUM  CRUDE  OIL) 
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TABLE  13 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 
PEMBINA  PIPELINE  LTD.  ( LIGHT- AND-MEDIUM  CRUDE  OIL) 
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TABLE  13  (Cont'd) 

SUMMARY  OF  FORECAST  OF  PIPELINE  SYSTEM  PRODUCTIVE  CAPACITY  OF  CONVENTIONAL  CRUDE  OIL 
FROM  REMAINING  RESERVES  AS  OF  31  DECEMBER  1983  FOR 
PEMBINA  PIPELINE  LTD.  (LIGHT- AND- MEDIUM  CRUDE  OIL) 
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Pembina  Ostracod  E 442  331  153  153  135  111 


TABLE  13  (Cont'd) 
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